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2 Claims. (CL 179—100.2)

This invention relates to devices for magnetically bias-
ing or for demagnetizing objects such as magnetic drums
and other moving magnetic media.

The process of demagnetizing or biasing a magnetic
drum involves a number of special problems which in
the past have proved quite troublesome. For example,
any deviations of the drum surface from perfect con-
centricity will tend to produce variations of the residual
magnetism in the drum surface, thereby affecting the
accuracy with which recorded information may later be
read from the drum. Furthermore, any non-linearity
of the recording and pickup devices and their associated
circuits will tend further to complicate the demagnetizing
process and make it difficult to adjust the bias level of
the drum accurately. Prior devices for biasing magnetic
vrums have not been well adapted to meet problems of
-his character. Consequently, the process of demagnet-
izing or biasing a drum has been regarded heretofore as
a very difficult and time-consuming operation, with un-
predictable results.

The terms “biasing” and “demagnetizing” are used
interchangeably herein to denote the process of vestoring
a magnetized object such as a drum to a desired, uniform
state of residual magnetism, generally referred to as its
“bias.” In some instances it may be desired that the
bias level be zero, but in most cases it is preferred that
some small bias be left on the drum to compensate for
certain known variations in the recording and pickup
circuits. While the invention has particular application
to the biasing of magnetic drums in data processing sys-
tems, it obviously can be applied also to the demagnetiza-
tion or biasing of other moving magnetic r :dia as well.

A general object of this invention is to ;rovide a novel
magnetic bias control which aviods the ubove-mentioned
disadvantages of prior devices.

Specifically, it is an object to provide a drum bias con-
trol which gives satisfactory and predictable results, is
economical to build and easy to operate, and which re-
quires very little time to perform its biasing function, re-
gardless of any eccentricity or other irregularity that the
drum surface may have.

Another object is to provide a drum bias control which
can be readily and accurately adjusted to give the de-
sired bias level despite the unavoidable non-linearity and
variations of the read-write circuits and their components.

A further object is to provide a drum bias control of
the aforesaid character which is adapted to utilize any
of the usual recording heads of the drum for biasing the
drum tracks individually.

The invention features a novel type of full-wave recti-
fier which is adjustable to control the relative magnitude
or ratio of the positive and negative portions of the recti-
fied voltage wave. The rectified positive and negative
voltage wave portions can be made sufficiently large to
demagnetize those parts of the drum surface which “run
out” or recede away from the recording head due to the
eccentricity of the drum surface, and by controlling the
relative magnitude of these positive and megative voltages
(an easy matter with the present invention), one is able
to control the resultant bias quite effectively and
accurately.

Cther objects, features and advantages of the inven-
tion will be apparent from the following description and
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claims when studied in conjunction with the accompany-
ing drawings, wherein several exemplary embodiments
of the invention are disclosed.

In the drawings:

FIG. 1 is a circuit diagram illustrating one embodiment
of the invention in which radio-frequency oscillations
are utilized to demagnetize the drum, said embodiment
including an automatic “cycle down” means for progres-
sively diminishing the amplitude of the oscillations as
the final step of the demagnetizing operation.

FIG. 2 is a circuit diagram illustrating another em-
bodiment of the invention which is adapted to operate
at lower frequency and which has a manually operable
“cycle down” means.

FI1G. 3 is a time-voltage diagram showing the opera-
tion of the iilustrated apparatus.

Referring now more specifically to FIG. 1, the circuit
therein illusirated includes a push-pull radio-frequency
oscillator, gererally- designated 10, having a pair of am-
plifier tubes 11 and 12 whose grids 13 and 14, are cross-
coupled by capacitors 15 and 16, respectively, to the
plates 18 and 17 of said tubes 12 and 11. These plates
i7 and 18 also are connected to the opposite ends of a
tank circuit comprising the coil or inductor 19 and the
capacitor 29. The center tap of the coil 19 is connected
through a resistor 25 and a switch 26 to a source of
positive plate voltage, indicated by the terminal 21, and
it also is coupled through a bypass capacitor 22 to
ground.

The cathodes 23 and 24 of the tubes 11 and 12 are
grounded as shown. The grids 13 and 14, respectively,
are connected through their resistors 27 and 28 to ground.
A capacitor 29 is connected as shown between the upper
end of the resistor 25 and ground. In a manner which
will be explained presently, the capacitor 29 automati-
cally effects a progressive diminution of radio-frequency
oscillations as the demagnetizing operation proceeds to
its conclusion.

When the switch 26 is closed, radio-frequency oscilla-
tions are generated within the oscillator tank circuit com-
prising the coil 19 and capacitor 20. The coil 19 is the
primary of a radio-frequency transformer 30 which has
a ferrite core and a secondary winding or coil 31 asso-
ciated therewith. The alternating radio-frequency voltage
induced in the coil 31 is applied through a series-con-
nected full-wave rectifier network, indicated generally
by the dotted rectangle 35, to the winding 36 of the mag-
netic recording head 37, which is associated with the
magnetic drum D or other moving magnetic object that
is to undergo demagnetization. The winding 36 is ener-
gized by the positive and negative portions of the recti-
fied voitage wave, and due to a novel voltage dividing
feature of the rectifier network 35, the relative magnitude
or ratio of these positive and negative voltages can be
varied selectively to produce a desired magnetic bias on
the drum D. This feature will be explained in greater
detail presently.

The magnetic head 37 need not be a special head em-
ployed for biasing purposes only. It may be any one of
the heads which normally are employed to record in-
formation on the drum D. In conjunction with the
illustrated circuit, it may be utilized also to apply the
desired magnetic bias to the associated recording track on
the drum. Each head such as 37 will control the biasing
of its particular track only.

The full-wave rectifier network 35 includes two op-
positely-directed diode rectifiers 40 and 41, whose anode
terminals are connected in common to the movable con-
tact or tap 44 of a potentiometer 42. The stationary
terminals of the potentionmeter 42 are connected respec-
tively to the cathode terminals of the diodes 40 and 41.
The cathode terminal of the diode 40 also is connected to



5,088,036

3

one end of the coil 31, while the cathode terminal of the
other diode 41 is connected to an end of the winding 36.
The opposite ends of the coil 31 and winding 36 are con-
nected directly together. A small capacitor 43 connected
in parallel with the potentiometer 42 bypasses a portion
of the radio-frequency current and serves to smoothen
the operation of the device.

During each half-cycle of the alternating voltage which
is supplied to the coil 31 by the radio-frequency osciliator
10, only one of the rectifiers 40 and 4i is conductive.
If the movable tap 44 of the potentiometer 42 is in its
center position, the resistance interposed in series with the
diode 40 during its conductive half-cycle is equal to the
resistance interposed in series with the other diode 41
during its conductive half-cycle. Under these circum-
stances, the rectified positive and negative portions of the
applied voltage wave will be of equal magnitude, resulting
in a zero direct-current component and therefore zero
bias. If the potentiometer tap 44 is adjusted so that
less resistance is in series with one or the other of the
diodes, the magnitude of the rectified positive and nega-
tive voltages will be unequal so that a bias other than
zero will result.

As the drum surface D (fragmentarily represented in
FIG. 1) passes under the head 37, it is subjected to the
alternating magnetic field set up by the alternate positive
and negative rectified voltages in the winding 36. De-
pending upon the adjustment of the potentiometer 42,
the alternating magnetic field set up by the head 37 will
tend to demagnetize the drum track completely, or it
will apply to the drum track a magnetic bias having a
certain magnitude and polarity. With the novel arrange-
ment illustrated in FIG. 1, it is a simple matter to adjust
and calibrate the potentiometer 42 to impart the desired
sense and degree of magnetic bias to the drum track.

As mentioned hereinabove, one of the problems en-
countered in demagnetizing a drum or other moving
magnetic medium is the unavoidable variation in spacing
between the magnetic surface and the head which is
produced by eccentricity or other irregularity of the sur-
face while the medium is in motion. However, by making
the applied alternating voltage of sufficient amplitude,
the rectified positive and negative voltage wave portions
supplied to the winding 36 will be of sufficient intensity
to demagnetize even those parts of the surface which
recede the most from the head 37 as they pass by it. All
parts of the surface are subjected to alternating positive
and negative voltages whose magnitudes are in the cor-
rect proportion to produce the desired direct-current com-
ponent for biasing the surface of the drum or other mag-
netic medium. It is this ability to proportion the rec-
tified positive and negative voltages relative to each other
in the desired manner which enables the present invention
to accomplish its biasing function so expeditiously. The
illustrated arrangement affords an accuracy of adjustment
which is unique and which does not require repeated cut-
and-try efforts. In practice it has been found that a few
passes of the drum track beneath the head are sufficient
to produce the desired amount of bias.

FIG. 3 indicates the relationships which exist between
the rectified positive wave portions (solid loops) and
the rectified negative wave portions (dot-dash loops) to
produce a given bias voltage, as indicated by the dotted
line. The terms “positive” and “negative” are arbitrary,
of course, merely referring to the two opposite direc-
tions of the alternating voltage. The level of the bias
voltage depends upon the relative magnitude of the posi-
tive and negative loops, which is dependent in turn upon
the setting of the potentiometer 42, FIG. 1. For clarity
of illustration the radio-frequency component of the volt-
age bypassed by the capacitor 45 is omitted from the dia-
gram in FIG. 3.

In demagnetizing an object, it is customary to decrease
the intensity of the magnetic field gradually as the final
step of the demagnetizing operation. This sometimes is
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referred to as “cycling down.” In the circuit of FIG. 1,
automatic “cycle down” means are provided for progres-
sively reducing the amplitude of the radio-frequency os-
cillations. It will be noted that when the switch 26 was
closed, the capacitor 29 charged to the voltage level of the
plate supply less the voltage drop in the plate resistor 25.
When the drum D has been exposed sufficiently to the
full-strength demagnetizing field, the switch 26 is opened.
Thereupon the capacitor 29 commeinces to discharge, and
in so doing it maintains the oscillator 10 in a state of
progressively diminishing oscillation, the amplitode of
the oscillations decreasing as the capacitor 29 discharges
in the manner indicated by FIG. 3. This has the desired
effect of progressively reducing the strength of the de-
magnetizing field at the head 37.

During the cycle-down period the positive and negative
wave envelopes, FIG. 3, decay in an exponential fashion
until the amplitude of the tank voltage no longer is suf-
ficient to maintain oscillations in the oscillator 10, FIG.
1. The bias voltage is maintained at an even level until
cycling down commences; whereupon it follows a smooth
exponential decay curve, FIG. 3, until the oscillations
cease. The magnetic bias left on the drum surface cor-
responds to the magnitude of the bias voltage before
cycling down commenced.

Typical circuit data for the radio-frequency device illus-
trated in FIG. 1 are as follows:

Tubes 11 and 12 type.. 6350
Capacitor 20 e mf._ . 200
Capacitors 15 and 16— mf__ 68
Capacitor 22 mf__ .01
Capacitor 29 e mf. .. 30
ResIStOr 25 oo e chms__. = 470
Resistors 27 and 28 o~ do____ 33,000
Diodes 40 and 4% _______ . ____________ type-~ 1N91
Resistor 42 ohms__ = 250
Capacitor 45 _ . mf.. .01
Plate supply voltage oo volts__ 250
Frequency of oscillations_.. o ... ke__ 330

With the values stated for the resistor 25 and capaci-
tor 29, the cycling-down time is on the order of 1 to 3
seconds.

A different form of the invention is illustrated in FIG.
2. This embodiment may be utilized in conjunction with
a source of low-frequency alternating voltage, such as
an ordinary 60-cycle power source. Instead of an auto-
matic cycle-down control, a manually operable cycle-
down control is provided.

Referring now in detail to FIG. 2, alternating voltage
from a 60-cycle source or other suitable low-frequency
source is supplied through a transformer 50 to a center-
tapped secondary winding 51. The center tap 52 of the
secondary winding 51 is connected through a variable
resistor 53 to the movable contact 54 of a potentiometer
55. One of the stationary terminals of the potentiome-
ter 55 is connected through a resistor 56 to the anode ter-
minal of a diode rectifier 57 and also to one end of the
winding 36 in the magnetic head 37. The other station-
ary terminal of the potentiometer 55 is connected through
a resistor 58 to the anode terminal of another diode rec-
tifier 59 and also to the opposite end of the winding 36.
The cathode terminals of the diodes 57 and 59 are con-
nected respectively to opposite ends of the secondary
winding 51 on the transformer 50.

The device illustrated in FIG. 2 operates in a manner
similar to that of the device illustrated in FIG. 1. The
alternating voltage supplied by the transformer 50 is
rectified into positive and negative portions by the diodes
57 and 59, and the relative magnitude or ratio of these
positive and negative voltage portions is determined by
the setting of the potentiometer 54. Thus, the poten-
tiometer setting actually determines the resultant bias ap-
plied to the drum D by the head 37.

The resistor 53 is initially adjusted so that the posi-
tive and negative voltages have sufficient strength to ac-
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complish a complete demagnetization or biasing action
upon all parts of the drum track. To “cycle down” the
device, the resistor §3 graduzlly is turned toward its high-
resistance setting. This causes the amplitudes of the posi-
tive and negative demagnetizing voltages to diminish
progressively, leaving the drum track at the desired bias
level.

The time-voltage diagram of FIG. 3, while it applies
more particularly to the embodiment shown in FIG. 1,
also may be considered to represent an idealized func-
tioning of the embodiment shown in FIG. 2, assuming it
were possible to vary the resistance 53 in a smooth ex-
ponential fashion. In practice, of course, the operator’s
manipulation of the manually settable resistor 53 deter-
mines the exact manner in which the bias voltage will
decay during this cycle-down period.

Typical circuit data for the low-frequency arrange-
ment illustrated in FIG. 2 are as follows:

Transformer 50________ 6.3 volt filament transformer.

Diodes 57 and 59..___. Type 1N91.
Resistor 55 . ___ 6 ohms.
Resistors 56 and S8..._.. 47 ohms.

Resistor 83. ... _ 100 ohms maximum.

Each of the embodiments illustrated in FIGS. 1 and
2 affords a magnetic bias control which is economical to
construct, easy to operate and dependable in perform-
ance. The two illustrated embodiments involve a com-
mon principle of full-wave rectification with variable con-
trol of the ratio between the positive and negative recti-
fied voltages. Utilization of this principle enables the
drum or other moving magnetic object to be biased accu-
rately in only a fraction of the time formerly required
for this task, and with greater uniformity of results.

While there have been shown and described and point-
ed out the fundamental novel features of the invention as
applied to several preferred embodiments thereof, it will
be understood that various omissions and substitutions
and changes in the form and details of the devices illus-
trated and in their operation may be made by those
skilled in the art, without departing from the spirit of the
invention. It is the intention, therefore, to be limited
only as indicated by the scope of the claims appended
hereto.

The invention is claimed as follows:

1. In a magnetic recording apparatus having a head
which is electrically energizable for recording magneti-
cally upon a moving magnetic medium, a device adapted
to be energized by an alternating voltage wave applied
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thereto for imparting a desired magnetic bias to said mag-
netic medium comprising, in combination with said head,
means for rectifying the alternating voltage wave into
positive and negative wave portions, means for applying
the rectified positive and negative voltage wave portions
to said head for energizing the same, adjustable means
for controlling the relative magnitude of the rectified
positive and negative voltage wave portions thereby to
determine the polarity and magnitude of the bias which
is imparted to the magnetic medium by said head, and
additional voltage controlling means for progressively
and concurrently diminishing the respective amplitudes
of the rectified positive and negative voltage wave por-
tions.

2. Apparatus for applying a selected magnetic bias
to a magnetic drum or the like comprising a magnetic
head having a winding which is electrically energizable
for causing said head to magnetize the surface of the
drum, a center-tapped source of alternating voltage, a
pair of diodes, a potentiometer having a resistance whose
opposite extremities are connected respectively through
said diodes to the opposite poles of said source and hav-
ing a movable contact connected to the center tap of
said source, said diodes being oppositely directed with
respect to said source to afford full-wave rectification of
the alternating voltage, and means connecting the oppo-
site extremities of said potentiometer resistance respec-
tively to the terminals of said head winding, the arrange-
ment being such that the setting of said movable poten-
tiometer contact determines the ratio of the rectified posi-
tive and negative portions of the alternating voltage there-
by controlling the polarity and magnitude of the bias ap-
plied to the drum surface by said head.
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